INTRODUCTION
It is commonly agreed upon that a thorough understanding of the longtime behaviour of Navier-Stokes fluids is essential in many respects. Starting with the results of C. Foias and R. Temam [F-T] 
is a series of papers [C-F] [C-F-M-T] [C-F-T (1)] [C-F-T (2)] leading to the following conclusion :
when the domain enclosing the fluid is a smooth bounded open set of [R 2 , the dynamical System associated to the Navier-Stokes équations possesses a global attractor of finite fractal dimension. In other words, the asymptotic behavior of such a System is determined by a finite-dimensional object. Unfortunately, there are numerous physically important situations that are not covered by this resuit : the three dimensional case is still a partly open problem, and even in two dimensions, the case of an unbounded domain is still unsolved. In this paper, we want to present a resuit that extends the 2-D theory to some particular unbounded domains of M 2 . Specifically, 'we consider the flow of a viscous fluid in an infinité strip (î=Rx (0, î ) of U 2 ; such a flow is classically modelled by the following System of équations : Some recent results [A] are used to overcome this difficulty, and lead to a satisfactory conclusion : if the forcing term ƒ is small enough for large x's, we prove the existence of a finite dimensional global attractor for (0.1), and give an estimate of its fractal dimension. These results hinge upon some time-dependent weighted estimâtes for the solution u of (0.1), which require a careful treatment of the pressure p.
The paper is organized as follows : in section I, we recall the mathematical setting adapted to (0.1), as well as the existence and regularity results ; section II consists in an exposition of the results of [A] to be used for this particular problem ; finally, in section III, we state and prove our main resuit, the existence and finite dimensionality of the global attractor associated to (0.1). Our notations are those commonly used in the theory of Navier-Stokes équations [Tl] , and we may use the letter C rather carelessly to dénote a strictly positive constant.
I. NAVIER-STOKES EQUATIONS IN AN INFINITE STRIP
We let O be the strip R x (0, î ) in (R 2 ; the classical formulation of the Navier-Stokes équations m Ü is :
(N-S) To find a vector-valued function u and a scalar function p, defined in fl, and meeting the following requirements : The right-hand side ƒ of (1.1) is in (L 2 (O)) 2 5 and so is the initial datum u 0 ; the viscosity v is > 0. The suitable framework for this problem is by now classical [Tl] : we set
We then define the operator A = -vP A (the Stokes operator), where P is the projector from (L 2 (fl)) 2 onto H, and the nonlinear operator B(u) = ${u, w)> where
(1.5) Ja It is well known that determining the velocity field for the flow in the strip amounts to solving the abstract évolution équation :
We now state the existence and regularity resuit for (L1)-(L4) : This estimate is a conséquence of the analyticity results of [F-T] , and a careful examination of the analysis in the latter paper shows that the constant in the estimate above can be chosen to depend on l, v,
This is sufficient to prove the Ja Ja required regularity of u and Vp 9 thanks to the équivalence of norms proven in the appendix.
To conclude this introductory section, we give a further estimate on the pressure : LEMMA 1.3 : Let p(x, y ; t) 
II. EXISTENCE OF THE GLOBAL ATTRACTOR
We start with a statement that sterns from the resuits of [A] , and is the key tooi for the existence of the global attractor : 
for some t Q => 0 ; then, the dynamical system defined by équation (1.
6) possesses a global attractor si, Le. a compact invariant set in H, which attracts every bounded set of H, and is maximal with respect to these properties.
Sketch of the proof : Condition (ILI), together with the resuits in Theorem 1, imply that the oo-limit set of a bounded set of H is compact in H ; the existence of an absorbing set for équation (1.6) in V, proven as in [T2, chap. III] , therefore leads to the existence of the global attractor (see [A] for more details) D We now proceed to prove (ILI), with a spécifie choice of \\t (x,t) , and under some assumptions on the right-hand side ƒ of (LI).
We set cp(x) = Log (1 +x 2 ) (II.2) and :
It is straightforward to verify that (II.i)-(ILiii) hold true for this choice of W, and that we have the following bound for the (space) gradient V^ of ^ :
(n.4)
We now state the main resuit of this section : Proof: According to Lemma IL 1, we need to check assumption (IL 1) ; to do so, we start from (1.1) :
-VAM+ (W.V)W + V^ = ƒ , ot take the inner product with (u . ^ ), and integrate on n : Remark IL3 : (i) The above intégrations by parts are legitimate, because "9(x, t) is always bounded in x, for every finite time.
(ii) The key condition (II. 1) is similar to the asymptotic smoothing property in the terminology of [H] , Remark WA : In the three dimensional case, if one is willing to assume that -, Au G L°°((fo, + oo) ; H), then Theorem IL2 still holds true. ot 366 F. ABERGEL
Hl. ESTIMATES FOR THE FRACTAL DIMENSION OF se
In this last section, we prove the finite dimensionality of si (in the sense of the fractal dimension), and provide some estimâtes for its dimension d ? (si) . We shall use some fairly gênerai results, for which we refer to [T2] , and now just recall briefly the PROPOSITION III. 1 : Let T be the nonlinear operator (see section l) and F'(w) be its derivative at u ; let furthermore Q be an arbitrary timeindependent projector in H. We define a séquence q n by : The proof is quite straightforward, and not new, but we prefer to give it for the sake of completeness We first recall that a vanational formulation of
